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DETAILED ACTION 
Continued Prosecution Application 

1. The request filed on 03/08/2002 for a Continued Prosecution Application (CPA) 
under 37 CFR 1.53(d) based on parent Application No. 09/456873 is acceptable and a 
CPA has been established. An action on the CPA follows. 

Priority 

2. Acknowledgment is made of applicant's claim for foreign priority under 35 U.S.C. 
119(a)-(d). Acknowledgment is made of applicant's claim for foreign priority based on 
an application filed in Japan on 12/09/1998. The certified copy of the priority document 
has been received. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 
The specification shal. contain a written description of *e*^ 

let forth lhe L P st mode contemplated by the inventor of carrying out h» mvent.cn. 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
SnSSjSS^ matter, which the applicant regards as h.s .nvent.cn. 

5. Claim 1 is rejected under 35 U.S.C. 112, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to enable one 
skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and/or use the invention. The present invention is directed to an inter insulating layer 
comprising a second insulating layer having a lower trap density than that of a first 



Page 3 



"Application/Control Number: 09/456,873 
Art Unit: 2826 

silicon insulating layer. However, a proper definition of trap densrty has not been 
provided. Additionally, no information or relevant literature that states the effect of the 
trap density in the physical or electrical properties of silicon nitride has been provided. 
A definition within the context of the present application is required. 

6. Claims 5 and 9 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

7. The phrase "an ordinary trap density obtained by typical CVD condrtion" in claims 
5 and 9 is a relative term, which renders the claim indefinite. The phrase » a lower trap 
density than an ordinary trap density obtained by typical CVD" is not defined by the 
claim, the specfflcation does not provide a standard for ascertaining the requisite 
degree, and one of ordinary skill in the art would hot be reasonably apprised of the 
scope of the invention. The specification does not contain any disclosure regarding an 
actual magnitude or range of trap density typical for silicon nitride layers obtained by 
CVD. 

Claim Rejections ■ 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

^^StT^XX^ m. « - W o. — 37KC o, «. 
title before the invention thereof by the applicant for patent. 
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The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AIPA) do not apply to the examination of this application as the application 
being examined was no, (1) filed on or after November 29, 2000, or (2) voluntarily 
published under 35 U.S.C. 122(b). Therefore, this application is examined under 35 
U.S.C. 102(e) prior to the amendment by the AIPA (pre-AlPA 35 U.S.C. 102(e)). 

9 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

„ A paten, ma, no, ^^^^^^^^^ 

10 initially, and with respect to claims 1, 2, 5 - 10, 12, 13, 15, 17 and 18 note that a 
•■product by process" claim is directed to the product per se, no matter how actually 
made See InreJhome^aL, 227 USPQ 964 (CAFC, 1985) and the related case ,aw 
crted therein which makes it clear that » is the final product per se which must be 
determined in a "product by process" claim, and no, the patentable of the process, and 
that as here, an old or obvious produc, produced by a new method is no, P a,entab,e as 

even though product-by-process claims are limKed by and defined by the process, 
determination of patentability is based on the product itself. In re Brown, 459 F.2d 531, 
535, 173 USPQ 685, 688 (CCPA 1972); * re Pilkington, 411 F.2d 1345, 1348, 162 
USPQ 145, 147 (CCPA 1969); Bucno v. Yankee Maid Dress Corp., 77 F.2d 274, 279, 
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26 USPQ 57, 61 (2d. Cir. 1935). Note that Applicant has burden of proof in such 
cases as the above case law makes clear. 

11. Claims 5, 6, 9-13 are rejected under 35 U.S.C. § 102(b) as being anticipated by, 
or in the alternative, under 35 U.S.C. § 103(a) as obvious over Takeuchi (US 5, 907, 
183). 

12. Regarding claims 5 and 6 (as understood), Takeuchi (e.g. f.g. D shows a non 
volatile semiconductor memory device comprising: 

> A semiconductor substrate 1 1 ; 

> And a memory cell having a floating gate 13 provided through a tunnel 
insulating layer 12 on the semiconductor substrate, and a control gate 15 
provided through an inter-layer insulating layer 14 on the floating gate. 

13. Also, Takeuchi discloses that the inter-layer insulating layer includes a silicon 
oxide layer contiguous to the floating gate and a silicon nitride deposited on the silicon 
oxide layer (col. 1/lls. 37-55). As to the grounds of rejection under section 103(a), the 
method for depositing the silicon nitride layer e.g. JVD, is an intermediate process step 
t „a, does no, affect the structure o, the flna, device. See MPEP 5 2113, which 
discusses the handling of "product by process" claims and recommends the alternative 
(§ 102 /§ 103) grounds of rejection. 

14. Regarding claims 9 and 10 (as understood), Takeuchi (e.g. fig. 2b) shows a non 
volatile semiconductor memory device comprising: 
> A semiconductor substrate; 
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> And a memory cell having a floating gate 23 provided through a tunnel 
insulating layer 22 on the semiconductor substrate, and a control gate 28 
provided through an inter-layer insulating layer 27 on the floating gate. 

15. Also, Takeuchi discloses that the inter-layer insulating layer includes a silicon 
nitride layer 24 contiguous to the floating gate. As to the grounds of rejection under 
section 103(a), the method for depositing the silicon nitride layer e.g. JVD, is an 
intermediate process step that does not affect the structure of the final device. See 
MPEP § 2113, which discusses the handling of "product by process" claims and 
recommends the alternative (§ 102 / § 103) grounds of rejection. 

16. Regarding claim 11, Takeuchi discloses a second nitride layer 26. The first 
silicon nitride layer and the second nitride layer are so double layered as to be 
continuous to both the floating gate and the control gate. Also, Takeuchi discloses a 
silicon oxide 25 layer interposed between the double-layered silicon nitride layers (col. 
6/lls. 42-53). 

17. Regarding claim 12, Takeuchi (e.g. 9) discloses a first and second nitride layer 
(72, 76). The first silicon nitride layer and the second nitride layer are so double layered 
as to be continuous to both the floating gate and the control gate. Also, Takeuchi 
discloses a silicon oxide 73 layer and a silicon nitride layer 74 interposed between the 
double-layered silicon nitride layers (col. 9/lls. 1-7). 

18. Regarding claim 13, Takeuchi (e.g. 9) shows that the silicon nitride layer 72 is 
provided only on the side contiguous to the floating gate. Also, Takeuchi discloses a 
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silicon oxide 73 .ayer and a stacked .ayer (74, 75, 76) consisting of silicon nitride layer 
and a silicon oxide layer provided on the silicon nitride (col. 9/lls. 1-7). 

19. Claims 1-4, 7-8 and 14-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Takeuchi in view of Cavins et al. (US 5,731 ,238). 

20 . Regarding claims 1 and 2 (as understood), Takeuchi (e.g. fig. 9) shows a non 
volatile semiconductor memory device comprising: 

> A semiconductor substrate; 

> And a memory cell having a floating gate 23 provided through a tunnel 
insulafing layer 22 on the semiconductor substrate, and a control gate 28 
provided through an inter-layer insulating layer 71 on the floating gate. 

21 Also, Takeuchi discloses that the inter-layer insulating layer includes a silicon 
oxide layer 73 contiguous to the floating gate, a firs, silicon nitride 74 (conventional SiN) 
deposited on the silicon oxide layer and a second silicon nitride layer (col. Mb. 1-7). 
Additionally, the method for depositing the silicon nitride layers e.g. JVD, is an 
intermediate process step that does not affect the structure of the final device. 
However, Takeuchi does not disclose that the second silicon nitride layer has a lower 
trap density than that of the first silicon nitride layer. Cavins discloses a non volatile 
memory device that includes a silicon nitride inter insulating layer 21 having a trap 
density lower than the conventional trap density (col.4/lls. 13-23). Moreover, Cavins 
discloses that this type of silicon nitride layer is used to improve the device electrical 
performance and to reduce the manufactures cost (col. 6/lls. 57-62). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
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mak e the second silicon nitride layer of TaKeuchi having a iower trap density than the 
convention, siiicon nitride trap den* in order to improve the eleCrica, performance of 

the device as taught by Cavins. 

22 cairn 2 does not distinguish over the Takeuchi in view Cavins references 

process" Cairn is directed to the product per se, no matter how actuaiiy made (see 
comments above). 

2 , Regarding Cairn 3. Cavins discloses that hydrogen cuantity of a convention, 
silicon nitride may be more than 10 2 Vcm • (co,.6/lis. 23-31). 

24 . Regarding Cairn 4, Cavins disCoses that hydrogen cuantity of a conventional 

silicon nitride is Cose to 10 "/cm 3 (coU/lls. 15-16). 

, • i anri ft Takeuchi (e.g. fig. D shows a non volatile 

25. Regarding claims 7 and 8, laKeucni v«sy a 

semiconductor memory device comprising: 

> A semicondurtor substrate 1 1 ; 

> And a memory cell having a floating gate 13 provided through a tunnel 
insulating layer 12 on the semiconductor substrate, and a control gate 15 
pr0 vided through an inter-layer insulating layer 14 on the floating gate. 

26 Also, TaKeuchi discloses that the inter-layer insulating layer includes a silicon 
oxide layer contiguous to the floating gate and a silicon nKride deposed on the silicon 
oxide layer (coi. 1/lls. 37-55). Additionally, the method for depositing the silicon nitride 
, ayer e g JVD, is an intermediate process step tha, does not affeC the structure of the 
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fina , device. However, Takeuchi does no, disclose «ha. ,he silicon nitride iayer have a 
hydrogen content of 10 "ten ' or iess. Cavins discloses a non volatile memory devrce 
that includes a silicon nitride inter insulating layer 21 having a hydrogen content o, 10 
-ten 3 or less (col. 5/lls. 7* col. 6/lls. 27-29). Moreover, Cavins discloses that this type 
o, siiicon nitride layer is used to improve the device electrical performance and to 
reduce the manufactures cos. (col. 6/lls. 57-62). „ would have been obvious to one of 
ordinary skill in the art at the time the invention was made to make the silicon nitride 
, ay er o, Takeuchi having a hydrogen content of 10 "ten ' or less in order to improve the 
electrical performance of the device as taught by Cavins. 

27 Claim 8 does not distinguish over the Takeuchi in view Cavins references 
regardless of the process used to make the silicon nitride I layer, because only the fina, 

process" claim is directed to the product per se, no matter how actually made (see 

comments above). 

28. Regarding claim 14, Takeuchi (e.g. fig. 2b) shows a non volatile semiconductor 

memory device comprising: 

> A semiconductor substrate; 

> And a memory cell having a floating gate 23 provided through a tunnel 
insulating layer 22 on the semiconductor substrate, and a control gate 28 
provided through an inter-layer insulating layer 27 on the floating gate. 

29 Also Takeuchi discloses that the inter-layer insulating layer includes a silicon 
nitride layer 24 contiguous to the floating gate. However, Takeuchi does no. disclose 
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that the silicon nitride layer have a hydrogen content of 10 19 /cm 3 or less. Cavins 
discloses a non volatile memory device that includes a silicon nitride inter insulating 
layer 21 having a hydrogen content of 1 0 "/cm 3 or less (col. 5/lls. 7-8; col. 6/lls. 27-29). 
Moreover, Cavins discloses that this type of silicon nitride layer is used to improve the 
device electrical performance and to reduce the manufactures cost (col. 6/lls. 57-62). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to make the silicon nitride layer of Takeuchi having a hydrogen content of 10 
"/cm 3 or less in order to improve the electrical performance of the device as taught by 
Cavins. 

30. Claim 15 does not distinguish over the Takeuchi in view Cavins references 
regardless of the process used to make the silicon nitride I layer, because only the final 
product is relevant, not the process of making such as JVC. Note that a "product by 
process" claim is directed to the product per se, no matter how actually made (see 

comments above). 

31. Regarding claim 16, Takeuchi discloses a second nitride layer 26. The first 
silicon nitride layer and the second nitride layer are so double layered as to be 
continuous to both the floating gate and the control gate. Also, Takeuchi discloses a 
silicon oxide 25 layer interposed between the double-layered silicon nrtride layers (col. 
6/lls. 42-53). 

32. Regarding claim 17, Takeuchi (e.g. 9) discloses a first and second nrtride layer 
(72, 76). The first silicon nitride layer and the second nitride layer are so double layered 
as to be continuous to both the floating gate and the control gate. Also, Takeuchi 
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discloses a silicon oxide 73 layer and a silicon nitride layer 74 interposed between the 
double-layered silicon nitride layers (col. 9/lls. 1-7). Regarding the process used to 
make the silicon nitride layer, it is noted that only the final product is relevant, not the 
process of making such as CVD. Note that a "product by process" claim is directed to 
the product per se, no matter how actually made (see comments above). 

33. Regarding claim 18, Takeuchi (e.g. 9) shows a silicon nitride layer 72 provided 
only on a side contiguous to the floating gate. Also, Takeuchi discloses a silicon oxide 
73 layer and a stacked layer (74, 75, 76) consisting of silicon nitride layer and a silicon 
oxide layer provided on the silicon nitride (col. 9/lls. 1-7). 

Response to Arguments 

34. Applicant's arguments with respect to claims 1-18 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

35. Papers related to this application may be submitted directly to Art Unit 2826 by 
facsimile transmission. Papers should be faxed to Art Unit 2826 via the Art Unit 2826 
Fax Center located in Crystal Plaza 4, room 3C23. The faxing of such papers must 
conform to the notice published in the Official Gazette, 1096 OG 30 (15 November 
1989). The Art Unit 2826 Fax Center number is (703) 308-7722 or -7724. The Art Unit 
2826 Fax Center is to be used only for papers related to Art Unit 2826 applications. 

36. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leonardo Andujar at (703) 308-0080 and between the 
hours of 9:00 AM to 5:00 PM (Eastern Standard Time) Monday through Friday or by e- 
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mail via Leonardo.Andujar@uspto.gov. If attempts to reach the examiner by telephone 
are unsuccessful, the examiner's supervisor, Nathan Flynn, can be reached on (703) 
308-6601. 

37. Any inquiry of a general nature or relating to the status of this application should 
be directed to the Group 2800 Receptionist at (703) 305-3900. 

38. The following list is the Examiner's field of search for the present Office Action: 







U S Class / Subclass fesV. 257/314-317. 324,325, 406, 410 




Other Documentation: — 




Electronic Database(s): East 

(USPAT US PGPUB, JPO, EPO. Derwent. IBM TDB) 


05/02 



Patent Examiner Art Unit 2826 

LA 

5/13/02 




